Abstract. Some low-chloride pore waters observed in accretionary complexes are thought to result from clay dehydration and subsequent migration of the released water along faults or sand layers. We test this hypothesis with a two-dimensional flow and transport model for a cross section of the northern Barbados accretionary complex. The model flow system is driven by consolidation of the accreted sediments and by fluids from smectite clay dehydration. Steady state simulations result in concentrations that are too high along the d6collement fault and too low near the seafloor. In a transient model we simulate buildup and release of fluids by assuming that strain or hydrofracture along the fault causes an instantaneous increase in d6collement permeability of 2-3 orders of magnitude. With such an increase, the observed concentrations can be achieved in 100-1000 years.
work subsequently collapses, the released fluid will be driven from the reaction zone. The Barbados complex sediments initially contain abundant smectite, but they are not heated sufficiently to release the interlayer water until they are buried to depths of at least 3 km . Owing to the low taper angle of this prism, a 3-km burial depth is not achieved for a distance of at least 50 km from the toe of the complex.
Thus, to reach the observation sites, the water produced by the reaction must be transported more than 50 km along the d6-collement fault zone. The implication is that an extensive regional flow system exists that is dominated by channeled flow along faults. Recently, several workers have measured permeabilities of accretionary complex sediments both in the laboratory and in the field. The laboratory data indicate that permeabilities of clay-rich sediments drop as they are sheared in a fault zone [Brown et al., 1994] . However, field slug tests [Screaton et al., 1995; Fisher and Zwart, 1994] and laboratory data [Brown, 1995] indicate that the log of permeability is a linear function of effective stress. Because the chemical data from the field indicate that flow is channeled along the faults, the implication is that relatively high permeability is maintained in the fault zones by high fluid pressures. This picture is supported by seismic data that show reversed polarity reflectors along the known fault planes. The reversed polarity signal indicates a transition to lower velocity and/or density sediments and has been interpreted as a dilated fault zone [Bangs and Westbrook, 1991] . The emerging picture is that fluids are transported along fault zones which are dilated in pockets of limited spatial dimensions [Bangs and Westbrook, 1991; Shipley et al., 1994] .
The purpose of this work is to test whether physically feasible flow and transport scenarios incorporating the water released by smectite dehydration can cause the observed chloride anomalies at Barbados. If the results are positive, it should be possible to generalize them to other modern complexes worldwide. To accomplish this goal, a flow and transport model was 
Model Description
In the northern part of the Barbados complex along the ODP leg 110 transect, the clay-rich, hemipelagic sediment sequence on the Atlantic plate is presently about 700 m thick with one third of this being accreted (Figure lb) [Moore and Biju-Duval, 1984] . Estimates for the total age of the prism vary from late Eocene (40 m.y.) [Speed and Larue, 1982] to Late Cretaceous (60 m.y.) [Bouysse et al., 1990] . Measured values of average bulk illite/smectite in this section vary from 40 to 72%, and within the I/S, 78-100% of the interlayers are smectite [Tribble, 1990; Capet et al., 1990] . Thus the bulk smectite containing interlayer water ranges from 32% to 72% by weight. Sediments in the toe of the prism are predominantly calcareous clays and mudstones with thin ash layers [Moore et al., 1988] The sediments move through the self-similar shape by being accreted to the toe and then buried in the complex as new sediments are added to the front. In this reference frame, sediments enter the complex with a relative velocity equal to sum of the plate convergence rate and the advance rate of the deformation front. At this latitude, Le Pichon et al. [1990] suggested using an initial relative velocity of 21 mm/yr. Although this approach is not adequate for tracking the entire history of the complex, it gives a, reasonable estimate of the fluid sources driving the present flow system. However, it is important to limit the length of the simulations to account for the age of the prism at site 671. Assuming a relative convergence rate of 21 km/m.y. and accounting for a 30% slowing as the prism thickens, the sediments at site 671 were probably A difficult aspect of the smectite source computation is accounting for the net volume change during the reaction. Because of expansion of the released water [Hawkins and Egelstaff, 1980] , the illite plus water should occupy 5% more volume than the original smectite [Ransom and Helgeson, 1994] . This minor volume change would produce a relatively minor effect on pore pressures and flow, unless the released water is then subject to removal by collapse of the pore framework. In the underthrust section, porosity estimates of Bangs et al. [1990] show a high-porosity anomaly at the center of the peak reaction window (Figure 4b) . Their data suggest that the porosity in the underthrust section increases from 10 to 20% as smectite is replaced by illite plus unbound water. Then, as the pore framework collapses in the unlithified sediments, the porosities decrease again to 10%. On the basis of this scenario, the fluid source volume in the underthrust is estimated to be 105% of the values in Figure 4b . In other words, the fluid released by the reaction expands by 5 % and is all driven off by subsequent compaction of the pore framework. In contrast, the prism sediments are quite well lithified, and the pore framework may not collapse so readily. Therefore in the prism we include only the expansion of the released water as source terms (or 5% of the values in Figure 4b ) and assume that the pore framework does not collapse after the reaction. [Karig, 1990] and lab permeability test results [Brown et al., 1994] , suggesting that these sediments must be exposed to cycles of elevated pore pressures.
